Controlling the in vitro differentiation of embryonic stem cells for myocardial tissue engineering applications.
We studied the differentiation of embryonic stem cells (ESCs) and developed a novel protocol for generating functional cardiomyocytes (CMs) from ESCs by co-culturing these with live cardiac cells. We then evaluated the structural and functional properties of these ESC-derived CMs (ESCMs). An acellular matrix obtained from rabbit heart tissues was used as a scaffold. Then ESCMs were seeded onto the acellular matrix for preliminary tissue engineering applications. We found that by mimicking the cardiac microenvironment, the percentage of beating embryoid bodies (EBs) was much higher and the homogeneity of EBs were significantly improved over that seen in the control group (p<0.001). ESCMs in EBs acquired almost the same structural and functional properties as typical CMs. After implantation, the cells in the EBs rapidly grew and expanded in the extracellular matrix. These results indicate that the differentiation of ESCs can be controlled in a cardiac mimicking microenvironment and that ESCs can be used as an ideal cell source for large-scale tissue engineering applications for the procurement of cardiac muscle.